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A DEUVERY DEVICE 

The pnuenl Invention rot at e s to o manually actua te d dcDvery device far (ho 
deovery of a volume of Gould, in particular, a Qqidd contaWng rnoeOcanieftL 

WD 92/20455 d is cl oses ono exampto of such a deftory dovfao which fakes 
Ota form of ^ nasal Water far (ha daOvwy of a vcturne of Dqirid eorrtairung 
moGJcameni as a spray Mo a nasa) cavliy. Thb delivery device Includes a 
nosepceco In the bno of an appQcstor portion for insertion Into a nasal cavtry. The 
appDcator portion deflvcro (he spray and is configured to bo manuaSy actu ar wi by the 
BppBcsSon of a force asJdy rotative to (ho longitudinal aids of (ho noseplece. 

Whist such a delivery davtoe b capable of deOverfng a rn ofaiod vcturne of 
liquid, the use of (ha daDvery device far delivery of a nasal spray can prove 
troutiesome since (ho total a ppficaO on of farce tends to cause axial movement of (he 
opptcator portion wtWn the nasal cavity which can lead to ine ffl ci go f delivery of (ho 



The present hvention ekns to overcome the problem of aodaj movaihiiit of (he 
a pp B cat pi portion by providing, a deflvery device configured such thai (he force for 
manual flchrflt ton is spotted substantially orthogonaDy to tw axis of defivexy of (ho 
DojuU. WHh such a configuration, owdvertenl withdrawal or movement of ffw 
appflcator portion can bo obviated. 

A further 'advantage of the present hvention Is the provision of a counting 
rnecftanhm which Mkates to the user how many doses of Oauid have been 



Accordtog to tho present hvention, Otero is provided a manually actuated 
deffvery device for (he delivery of a dose of liquid comprtstog a housing which 
t n c t t rtoa on outiet through which BrjuU. In use, is dativerad. an actuating member 
which b moveafafy dbpnsed relative to the housing between a ftst p 0 ^"** and a 
second po sB on, the user moving the actuating member Mo (he second posMon to 
aduata the deOvery device and a liquid deDvory assembly which b tocatad at bast 
parity wflhki tho housing, (he Qquid delivery essernbty comprising a fiquid deOvery 
mB. a carrier unit for movtog Che tkjutd defhrery unit atong (he tongtudlnal axb of tha 
device and a ooupfln g member which coup l es the movement of the actuating 
member and (he carrier unit, characterised in tiiat movement of (he currier unit along 
trie longQudkiat axb of the device activates a counthg mechanism which indica t es 
how many d o se s have been de&vered 

ftafarabfy, the carrier unit comprises at least one toothed ratchet fager which 
cooperates with a gear member of the counting mechanism. 

Preferably . the gear member engages a toot h ed counting rng of (he counting 

Preferably, (he tooth pitch on Ota r atch e t finger b constructed such that (he 
gear member moves the to o t h ed counting ring forward by one tooth far each doss 
delivered. 

ftebrabfy, anH&ack drive means are provided to prevent the tooOted 
counting ring Mating in a reverse direction. 

PYcfcrabiy, the anti-back drhro means are loc atod on (he ccuttng ifeigj. 



Preferably. too onJHw* drive means am located on to© ritemal surface of too 



» anti-back drive means are to too term of e ratchet arm which 
engages Ova gear member. 

Preferably, to gear member has an outer sat of t5tth which engaga toe 
toothed ratchet firmer and an toner set of teeth «<hld» engago fta toofted coutttng 

Preferably, the actuating member is a cover member which b moveably 
disposed between (he firet posSon h wruch the aw rnenroer at least partr^ 
too outlet end the second posOon to which the cover member acts as a lever which 
Sfts the carder unit. 



houstog which tidudes en ouSet through which liquid, tn use, U deOvered. and a 
cover member which b moveable between e first position h which the outlet b 
covered end a second pce&bn h whJeh the e*j» b ©cposed characterised h that e 
seal b located wtihln toe cover member to seal th* autet when to the first position. 

Preferably, the cover rnerober b hteged on toehoushg. 

Preferably, the cover member b a snap* on rM housing. 

Preferably. Ore cover member has a screw-thread which cooper at e s with a 
screvMhread on too houstog. 

Preferred embodiments of toe present invention wtS now be deserted tn 
detail, by way of example only, with reference to the accompanying drewtog* of 



Preferabry. o sea) b boated wtthb toe cover member to sea! the outlet when 
In toe first position. 

Preferably, toe housing comprises an eppBcator portion wHh an outlet mate, 
the outlet nozzle behg removable to enable cleaning. 

Preferably.' too outlet nozzle b threaded and cooperates with a threaded 
socket to toe applicator base portion. 

Preferably, toe ousel nozzle -snaps' Into the final position to (ha 



aspect of the present Invention, there b provided t 
device tor deOvery of a dose of liquid comprising i 



According to a further 
manually actuated deOvery 



Rguro 1 b an exploded view Gem ebovo of a first embodiment of toe delivery 



Figure la b an enlarged view h direction A to figure 1 of too upper part of toe 
totamal surface of too tower body portion; 

Ftoure 2 b an exploded view from below of toe first embodknent of the 
deOvery device; 

RguraSb a perspective view toe assembled d 

Rqutb 4 b o pertpocih* vkwr cf t?io oefvwy dovteo tn Figure 3 vA-tcn open o&. 
Figure 5 b a partial secflonal view of the deOvery device to Figure 3 (vntooui 
the counting ring); 

Figure 6 b e perspective view from above of the interactive elements of toe 
counting mechanism of the delivery device; 

Figure 7 b e side view of toe elements of toe delivery device In Figure 8; 



Figure 8 b a perspective view from betow of the elements of the deOvery 
ski Figure 6; 

RgojreOba view from below of me upper body portion of the housing; 
Figures 10a to 10d are various views of the deOvery device with the cover 
sr tn toe dosed position; 
Figures 11a to 11d ere various views of toe deflvery device veto toe cover 
nwtoeT In tha open pewrton prior to e dua' jn n; 

Figures t2a to I2d ere various views of tha deOvery device at toe potnl of 



13 a an eaptodad perspective view from above of e second 



Figure 14 b an exploded perspective view 
embodiment of toe delivery device; end, 
15 a 



from betow of toe second 



Tto (ksirvery device depicted 
en appflcator ponton la. an upper body portion lb. a tower body portion tc end e 
bese pc«ticn Id. an actoattog rnemb^ 

The Squid deflvery assembly 3 comprtsas a Qcjuid deflvery unit 4. s canter una 
5 which carries 0m 6suU deftwry unil 4 end a ooupfing member 8 which oouptes toe 
mewcroent of toe ectuaflhg member 2 and toe earner unfl. 5. 



r 2 b in toe torm of a cover naember and b n 
a to the housing 1 (la. lb, 1c, 1d) between a first posSon to a second position 
which actuates toe deOvery device. Afihough toe actuating member 2 b shown as a 
cover which photo on toe coupfing member 6, B wt be appreefctad Oal ether tenw 
of a ct ua t i ng member route be used, the requirement being that In toe second 
posSon, toe actuating member nwves toe carrier unO 5 as rectdrcA 



The delivery device abo comprises a counting mechanism 7a. 7b which 
tncBcates to too user how many doses of BqukJ have been deOvered. Thb feature 
hates to avoid toe user attempting to actuate the deOvery device when empty and 
etso serves as e reminder that a re pl ac em ent deOvery device ihoidd be Obtained 
when only a few do s e s remain. 

• Figure 2 gives e different perspective of the exploded view to Figure 1. 
showing the elements from betow rather Otsn above. 

Figure 3 to a perspective view of toe assernWod c«h^ devtee wtto trw cover 
member 2 to toe first posttfan (dosed) prior to actuation by a user. Figure 4 depicts 
!ho deOvery dsvteo wtwn toe cow member 2 has been moved into the open position 
prior to actu ati on. 

Rgure 5 b a partial sectional view through toe deOvery devfc» to Figure 3 wfih 
toe housing 1 and cover merobei 2 sectioned end the tntemaf etements non- 
sectioned. The counting ring 7b of the courting mechanism has been removed to 



Tha rover nwnber 2 has e baste hcOow domed shape contoured to fit over 
ote appOcator portion 1a. A tapered tip S wtih a series of gripping ridges 9 facOtetes 
opening of the deOvery device. The cover member 2 b etso provided wito en 
extension 10 which carries spaced ptosUa, 11b whteh sQbsockete 12a, 12b on toe 
axjpOng reembei & The appOcator portion ta has a slot 13 teto wrdch a toddng 
member 14 en the rover member 2 fits to note the rover member 2 in position when 
closed. The tocteng member u should bo cordgured sucri thai toe user has to appty 
BSe force to toe tsperod 8p B to mate toe cover member 2 pivot tots toe open 



J 



WO 



Tho roato elements of 0w BquU deOvery assembly 3 are dearly vbttte to 
Figured. The liquid deflvwy assembly 3 comprises a Uquid deforery urUU, o carter 
una S tor (he tlqukl deffvery unit and the coupling members. 

The HquM delivery unit 4 comprises a container 1 3 and a pump 14 having a 
' tubular nozzle 15, The tubular nozzle 13 b sOdabte Into the coritamer 13 eoelnst toe 
action of an Interna! spring <not eh«^)todellyer avcrunwof Ikjuld. 

The tamer unH 5 comprises o cage 16 constructed to sfl around too pump 14 
and tubular nozzle 15 of Ihe Ocjukl deOvery unit 4. The cage t6 ho«s and carries .the 
liquid deOvery una 4 during actuation. Al the upper end of the cage 16 are spaced 
arms 17a, 17b. each of which has a took 18a. 18b a^ured to rest on coupling 
nvaTtooOwhentoedeJrrerydirYk^^ A resHtont toothed ratchet finger 

1 g extends from me tower end of tho cage 1 6 and cooperates wlto a gear merrtoer 7a 
of the counting mechanism. 

The coupQng member 6 b to the farm of a yoke which can phot on the upper 
body portion lb of the housing. Protections 20a, 20b on each skto of the coupDng . 
member 6 dt In sockets 21a. 21b on each skle of a lateral opening 22 In the upper 
body portion 1b. The applicator portion 1a Is also provided with a lateral ocenteg 23 
to accommodate Ihe photing rroven^of mecouplhgmenibere. 



The counting mechanism comprises e counting ring 7b and a gear member 7e 
which Interact wflh (he toothed ratchet Rngcr 19. As b evident from Figures 5 to 8, 
any movement of the tootoed ratchet finger 19 wfl turn the gear member 7a vta the 
outer set of teeth 24 which In turn wfl result to the toner set of teeth 25 on toe gear 
member 7a turning toe counting rtog Tb. The tooto pitch on me ratchet finger 19 b 
designed such thai the gear member 7a moves the counting ring 7b forward by one 



tooth tor each dose delivered The gear rnember 7a stts to a gear pocket 49 (Figure 
la) on the upper Internal surface of the tower body portion 1c The counting ring 7b 
wtO typfcafly be calsratad wtto an todlcafion of how many doses remain and this 
number wfl) be visible through a window 26 to the upper body portion lb. A 
transparent cover 27 tor too window b provtoed to prevart tr» Irrtamd 
becoming dogged wfih particles of dust or dirt far example, end to prevent 



Figure 



The upper body portion lb b depicted to Figure 9 viewed fjom below. On tha 
surface a ring of teeto 28 b provided which wfl cccperata wtto tour anti-back 
fingers 29 on toe counting rtog 7b. Tho ctoaimforenttai ccsfflon of Cm teeth 28 
bvb a vernier action such that onry one of the four fingers 29 wfl be 
el any time. The delivery devtoo b designed to Oft toe ratchet finger 19 
durtog actuation driving the gear member 7o to a docfcwbe dkertton (see 
7). The outer set of teeth 24 on the gear rr*mber 7a then turn by one tooth in 
direction as 'the ratchet ftoger 19 moves upwards by one tooth, 
after actuation when toe ratchet finger 19 moves downwards on the return 
.there win bo a tendency to turn the gear member 7a to an antickjckwba 
end hence a tendency to turn me counting rtog 7b to a reverse direction, 
anti-back drive fingers 29 are provided to prevent any reverse rotation of the 

ring 7b which wouM amxt Ito courrt^ 
readfog of the remaining doses. 



The upper body portion lb b atoo prodded wtto suliabte projectkro 30, 31 on . 
the open ends which serve to lock toe housing portions together during assembly. 
Cooperating recesses or protections can «bo be fiwto on tto applk^ pcrton 1a. 
toe lower body portion 1c and the base portion 1d. 



Preferably, the cover member 2 has a seal 33 which sfts to the tapered tip 8 
which eraantatoat the outtatno^ la b suitably sealed 

when toe cover member 2 b In toa closed position. A tubular feed 35 stts above toe 
tubular nozzle 15 of tie liquid deOvery unit 4 and extends Into toe outiel nozzle 34. 
The tubular feed 35 gukles tiw oose of llo^ 
36 tn the outiet nozzle 34. 



The defivery device should toon be pos ffl o ne d with toe outiet nozzte 34 to e 
nasal cavfiy. The user then applies further pressure on the cover member 2 such 
that toe coupling member 6 pfvots vta projections 20a. 20b to socteto 21a. 21b to toe 
upper body portion 1b. The coupEng member 6 then starts to fin the carrier unit 5 by 
co op e ration with toe hooks 18a end 16b on arms 17a and 17b. See Figures 12a. 
12b. 12c and 124 



Whist toe seal 33 has been described wtto reference to toe particular deOvery 
device described and depicted In Figures 1 to 16. ft wfl be epc*ectetod that such e 
seal couW be Incorporated Wo a wide range of alternative deOvery devices which 
feed a PqukJ to an ouSet nozzte. For example, the cover member oouW be a snap-Bt 
on» the outiel nacto or caJd hsvo a tcrcw-thrcad. The cover member should to afl 
cases be constructed such that toe seal33bhekJwuho substantia?* constant 



Since the liquid de.Ito>ry urJ 4 b cmted by the curler cnil 5. the axr&nvr 13. 
pump 14 and tubular nozzle 15 aa move upwards until the tubular feed 35 farces toe 
tubular nozzle 13 toto the corrtatoer 13 to actuate bouJddelrve^ 

Ourtog actuation toe toothed ratchet finger 19 engages the oounltog 
melanism as described carter to move the counting ring 7b end dbptey through 



Figures 13 and 14 depict a second crtoodinent of the pres 
outers enfy-h that toe ouflet nozzte 34' b removable from the base 37" of toe 
appQcator potion 1 far cteantog purposes. A screw thread 38* b provided on the 
oufist nozzte 34' wito a emtspcrtlngry torcsded socket 39' In the base 37\ At toe 
end of toe screw thread 38* a protection 40* provides a *ana^orfon* to todlcate to toe 



to use, a user takes the deOvery device to one hand end fifes the cover 
member 2 tram too dosed posfiion toto fhe coc*i cosfifan. See Figure* 10* 10b. 10c 
and tOd which depict various views of toe deSvery device wflh Ore cover rnember 2 to _ 
toe dosed position. Ffaures 11a, lib. llcand ltd depicts toe defl-ery device after 
toe cover member 2 rasphoted toto the coeri position vb ptos 1 la. lib to sockets 
12a. 12b. 



After actuation, toe user removes pressure on toe cover mentoer 2 which 
allows the coupting member 6 to return to toe position to Figures 11a to 1 1d. The 
cover member 2 should then be pivoted back to the closed position unfJ a farther 
dose b required. 



Figures 15 and 16 depict an alternative anti-back drive mechanism. The four 
anti-back drive ftogera 29 on toa counting rtog 7b have been replaced by a ratchet 
arm 50 which extends from the htemal sxrfaee of the tower body portion 1c The 
ring erf toe teeth 28 are no longer necessary on the htemal surface erf upper body 
portion lb. to Figure 15* toe tower body portion 1c b only shown to part so that the 
locations of the carrier 16 and rastosl arm SO are dearly v ls J hto 

The ratchet arm SO extends toto s gear pocket 51 which b faceted on toe 
htemal surface of too tower body portion^ As in toe oarier o ub o fl ment described 



to 



with referenc e ID Figures 7, S end 9, Dw ratchet arm SO wB prevent too gear member 
7a from turning in en entkiodcwtse (£rac8on (in Rgura 15) when ratchet finger 19 
moves dewnwarts on the return stroka. The ralthet ami 50 has two teeth 52 end 53 
which bOow docfcwbe rotation ol the gear member 7o but act as a back-stop against 
anfctockwtse rotation. Tho prevision at two tooth 52.S3 hatpa to nxJuco backlash. 

Figure '16 b a perspective view from bdow of iho upper end tower body 
portions 1b. icwtth gear pocket Si, ratchet finger 19 and raidw arm 50 visfbte. 



CLWMS: 

1. A monualty actuated deflvery device for the deOvery of a dose of Qquld 
comprtstng a housing which tndudes an ouflat through which Squid, to usb, b 
delivered, an arfuattog member which la moveabJy disposed retetivo to the housing 
between a Brat position and a second position, the user mcMng toe actuating 
member Into (he second position to actuate toe detNery device and a Squid dsOvery 
assembly which b located at bast partly within the housing, too DquM ttoflvery 
assembly comprising a liquid daGvery unit, a canter unit far movtog the Dquld delivery 
unfl along fite kongltudtoe) eods of the device end a co upli ng member which couples 
the movement of the actuating member and the cantor unit, charactarbad In that 
movement of (he earner unit along the lonnltudlral ads of the devtce activates a 
counting mechanism which Indica t es how many doses have boon delivered. 



2. A manually actuated deflvery device as claimed in Ctern 1, wherein the 
earner unit comprises at least one toothed ratchet finger which cooper ates wtto a 
gear member of the counting mechanism. 

3. A manuafly actuated delivery device as cfaimod in Ctekn 2. whereto toe 
gear member engages a toot he d counting ring of the counting mechanism. 



4. A manually actuated deflvery flavtce as claimed In Ctatoi 3. whereto toe 
tooth pBch on tho ratchet finger b constructed such that toe g 
toothed counting rtog forwanl by one tooth far each dose deflvered. 



S. A manually actuated dcOvery device as claimed ri Claim 3 or Claim 4, 
wherein antiback drive means are provided to prevent the toothed counting rtog 
rotating In a reverse direction. 



6. A manually actuated deflvery device as daemed to Ctarn 5. whereto toe 
an5-beck drive means are located on the counttog rtog. 

7. A manuaSy actuated deflvery device as daimed to Cbtot 5. whereto too 
anti-back drive means era tocatad on toe Wamalsurfaco of tho housing. 

8. A manually actuated deflvery device as daimed to Qaan 7, whereto the 
anfrback drive means an to the farm of a ratchet arm which engages tha gear 



9. A manuafly actuated deflvery device as claimed In erry ctf Claims 3 to B, 
whereto tha gear rnerrtoer has an outer s^ 

finger end an inner srf ol teeth which engage toe toothed counting ring. 



13. A manuaOy actuated deflvery device as daimed to Claim 12. whereto 
tha outlet noztta b threaded and cooperatas'wilh a threaded socket to the applicator 



14. A 

toe outlet naato •snaps* hto toe final position to 



15. A 

comprising a housing which toctudes an outlet 
deSvered, and a cover nwrnber wWch b rnoveabk 
the ou3et b covered and a second position to 
characterised h that a seaJ b 
when In the first po sit ion. 



deflvery of a dose of DojuU 
vhSch DquU. to use. b 
a first p osit io n to which 
tha outlet b eaposed 
mber to seal tha ouflat 



10. A rnznuafty arhttrtrid rtriMyy dgvt™ «» darned k\ any precadtog darn, 
whereto too actuating member b a cover member which b rncveabfy disposed 
betwem tho Crst posflon to which tht> oct*ct member at teasl pardy own tha c*i2«4 
end toe second position in which the cover member ads es a lever which Cfts the 



1& A manuafly actuated deflvery device as 
the cover member b htoged on tha housing. 

17. A rronuafly actuated deflvery device as 
theccwmemberbasnap^cflthohousaig. 



US. 



daimed to Ctatoi 15, wherein 



12. Arnanuafly 



cover member to seal the ouflat when to the fird pcsBton. 

i deOvery device as daimed to any preceding ctakn. 



J to Ctakn 15. wherein 



deflvery device s 
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